This article highlights the theoretical differences between the Likert and Thurstone approaches to attitude measurement and demonstrates how such differences can lead to discrepant attitude estimates for individuals with the most extreme opinions. Both simulated data and real data on attitude toward abortion are used to demonstrate this discrepancy. The results suggest that attitude researchers should, at the very least, devote more attention to the empirical response characteristics of items on a Likert attitude questionnaire. At most, these results suggest that other methods, such as the Thurstone technique or one of its recently developed item response theory counterparts, should be used to derive attitude estimates from disagree-agree responses.
Introductory texts often portray the Thurstone (1928) and the Likert (1932) approaches to attitude measurement as though both methods provide equally valid scores measuring attitude when individuals respond to a set of questionnaire items using a (binary or graded) disagree-agree response scale (Mueller, 1986; Petty & Cacioppo, 1981) . This overly simplistic portrayal is fostered by studies that indicate that Likert and Thurstone attitude scores typically are correlated to at least a moderate degree (.60 ≤ r ≤ .95), regardless of whether responses to the same set of items are scored with the two proce-dures (Ferguson, 1941; Likert, 1932; Likert, Roslow, & Murphy, 1934) or responses to independently constructed Likert (1932) and Thurstone (1928) questionnaires are compared (Edwards & Kenney, 1946; Flamer, 1983; Jaccard, Weber, & Lundmark, 1975; Likert, 1932; Rhoads & Landy, 1973) . Given these results, researchers usually have differentiated the two methods using other measurement criteria such as reliability and efficiency of scale construction. The general finding has been that Likert attitude scores exhibit either higher composite reliability (i.e., corrected split-half or corrected parallel forms reliability) or higher test-retest reliability as compared to Thurstone attitude scores (Seiler & Hough, 1970) . In addition, the general perception is that the Likert technique is easier and more efficient to carry out than the Thurstone technique, primarily because the former method does not require a judgment group to produce item scale values (Barclay & Weaver, 1962; Edwards & Kenny, 1946; Mueller, 1986) . These two features may account for the relatively superior popularity of the Likert procedure for attitude measurement (Petty & Cacioppo, 1981) .
Although previous studies have suggested that Likert and Thurstone attitude scores will be related linearly to at least a moderate extent, they do not convincingly demonstrate that the two scores both measure the latent attitude with the same degree of validity. The relationship between Likert scores and true attitudes could still differ systematically from the corresponding relationship found for Thurstone scores whenever the correlation between the two types of scores is only moderately high. Therefore, distinctions between the two procedures still might be made with regard to their respective validities.
We argue against the idea that the Thurstone and Likert methods generally yield comparably valid estimates of true attitudes and for the idea that the methods should not be treated as equally applicable in traditional attitude measurement situations. Instead, the appropriate application of either method depends on the item response process that participants use when endorsing attitude items. We also argue that in those traditional situations in which participants respond to attitude items using a graded or binary disagree-agree response scale, the empirical response process generally favors the use of the Thurstone procedure as opposed to the Likert procedure. Moreover, we use both simulated and real data to illustrate how the application of the Likert procedure in these situations can yield invalid measures for individuals with the most extreme attitudes. In contrast, the validity of measures from the Thurstone procedure does not degenerate in these situations.
Review of the Thurstone and Likert Approaches

The Thurstone Approach
The classic Thurstone approach to attitude scale construction involves two main stages. In the first stage, a large number of attitude statements are written to span the entire range of possible opinions, and these items are scaled with regard to their unfavorability or favorability toward a given attitude object. There are several Thurstonian techniques for scaling attitude items, including pairwise comparisons (Thurstone, 1927a (Thurstone, , 1927b (Thurstone, , 1927c , equal-appearing intervals (Thurstone & Chave, 1929) , and successive intervals (Safir, 1937) . All of these methods require a group of participants to make favorability judgments about each item (or each pair of items), and all three methods yield a set of item scale values that indicate how favorably or unfavorably the item's sentiment reflects the attitude object. Those items with scale values having large standard errors are discarded from the pool of items under consideration. In the second stage, participants are asked to indicate attitude statements with which they agree. Attitude estimates are developed for each individual by computing the mean (or median) scale value associated with endorsed items, and then these attitude estimates are used to develop empirical operating characteristic curves for each item. The final Thurstone scale is limited to "relevant" items with scale values that are more or less uniformly distributed across the attitude continuum. A relevant item is one that attracts endorsements primarily from participants whose attitudes are comparable to the sentiment expressed by the item.
The operating characteristic of a relevant Thurstone item reflects Coombs's (1964) notion of an ideal point process-a process in which the individual endorses an attitude item to the extent that it reflects the individual's own opinion. Responses resulting from an ideal point process are best analyzed with some form of unfolding model in which the probability of endorsement is a function of the proximity between an individual and an item on the underlying attitude continuum. Moreover, by limiting the final scale to only relevant items, the Thurstone procedure can be regarded as a type of unfolding model (Andrich, 1988 (Andrich, , 1996 Andrich & Luo, 1993; Roberts, 1995) . Figure 1 illustrates the theoretical item characteristic curves (ICCs) predicted from an unfolding model. For example, a neutral item should be endorsed most by individuals with relatively neutral attitudes, and it should be endorsed less frequently by persons with more extreme attitudes in either direction. In contrast, a moderately positive item should be endorsed most by individuals with moderately positive attitudes, and it should be endorsed less by those with neutral opinions and even less so by persons with negative attitudes. In addition, because the unfolding model operates on the basis of the absolute distance between an individual and an item on the continuum, those persons with extremely positive attitudes may exhibit relatively less agreement with a moderately positive item because it fails to reflect the extremity of their opinions. A moderately negative item would be characterized by the opposite pattern of responding as shown in Figure 1 .
The Likert Procedure
The Likert procedure attempts to measure individual attitudes without deriving the locations of attitude items on the underlying continuum (i.e., without deriving item scale values). When constructing a Likert scale, a large number of preliminary items are developed such that each item expresses a clearly negative or positive opinion-neutral items are avoided. Participants generally are asked to indicate how much they disagree or agree with each item using a graded disagree-agree scale. Responses to negatively worded items are reverse scored, and then all responses are subjected to a variety of analyses that attempt to identify the most discriminating, homogeneous, and reliable items. These techniques may involve calculating discrimination indexes, item-total correlations, item-deleted alpha coefficients, and/or principal components. The final scale is limited to a reasonably small set (generally 20 or fewer) consisting of items that appear optimal with regard to one or more of these criteria.
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EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT Figure 1 . Theoretical item characteristic curves associated with an unfolding model.
Note. From (upper) left to right, the curves correspond to a moderately negative item, a neutral item, and a moderately positive item.
Likert never provided a theoretical model to justify his method; the use of classical test theory to justify the procedure occurred years after Likert's original proposal. Nonetheless, the procedures commonly used to select final scale items are consistent with the idea of a dominance response process (Coombs, 1964) . In a dominance response process, an individual endorses an item to the extent that the individual is located above the item on the underlying continuum. Responses from a dominance process generally are analyzed with some form of cumulative model in which the probability of endorsement increases as the signed distance between the individual and the item on the attitude continuum increases. Several researchers have noted that the Likert procedure is, in a functional sense, a type of cumulative model (Andrich, 1996; Green, 1954; Roberts, 1995) . Figure 2 illustrates the theoretical ICCs associated with a general cumulative model. Specifically, individuals are expected to agree with a positively worded item to the extent that their attitudes are more positive than (i.e., dominate) the sentiment expressed by the item. Conversely, individuals are expected to endorse a negatively worded item to the extent that their attitudes are more negative than the opinion expressed by the item. Recall that in the Likert procedure, responses to negatively worded items are reverse scored. As a result of this rescoring, the monotonically decreasing ICC shown in Figure 2 is reflected along the vertical axis and yields a monotonically increasing characteristic curve.
The Empirical Response Process
Several researchers (Andrich, 1996; Roberts, 1995; van Schuur & Kiers, 1994) have argued that participants generally use some type of ideal point response process when they respond to attitude statements using either a graded or a binary disagree-agree response scale. This perspective results from the fact that empirical ICCs derived from such statements typically resemble those in Figure 3 . The 10 items shown in Figure 3 were designed to measure attitudes toward abortion. The corresponding ICCs were generated by first scaling the attitude statements using the successive intervals procedure. Scale values derived from this procedure were based on the statement favorability judgments of 303 participants. In addition, graded disagreeagree responses from 781 participants were obtained for each item using a 6-point response scale on which 1 = strongly disagree, 2 = disagree, 3 = slightly disagree, 4 = slightly agree, 5 = agree, and 6 = strongly agree. Each participant's attitude score was estimated from the median scale value associated with those items with which the participant agreed to at least some extent (i.e., estimates were derived using the Thurstone procedure). Participants then were sorted into one of 26 homogeneous attitude score groups with approximately 30 individuals per group. The mean attitude score for each group is portrayed on the horizontal axis, and the average item response for each group is given on the vertical axis. The ICCs are arranged on the basis of item content (from very negative, to moderate, to very positive sentiments), and the corresponding Thurstone scale values are given parenthetically beside each item.
The most important feature about the ICCs in Figure 3 is that they are more consistent with an ideal point response process than with a dominance response process. Specifically, the ICCs for the two extremely negative statements are more or less a monotonically decreasing function of estimated attitude such that individuals with the most negative opinions endorse these statements the most. However, the ICCs begin to exhibit a marked degree of nonmonotonic behavior as the corresponding attitude statements become more moderate in content. We refer to this nonmonotonic behavior as folding. The folding of ICCs first is apparent with the moderately negative statements in which those individuals with moderately negative attitudes show the highest levels of endorsement, but those participants to either side of this attitudi-
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EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT Figure 2 . Theoretical item characteristic curves associated with a cumulative model.
Note. From (upper) left to right, the curves represent a negatively worded item, the same negatively worded item after reverse scoring item responses, and a positively worded item.
nal position exhibit less and less agreement. The folding becomes marked when considering neutral items. In those cases, individuals with relatively neutral attitudes exhibit the most agreement, and those participants with attitudes that are more extreme in either a negative or a positive direction reveal Figure 3 . Empirical item characteristic curves associated with 10 items designed to measure attitudes toward abortion.
Note. Each vertical axis denotes the mean level of observed agreement (1 = strongly disagree to 6 = strongly agree), whereas each horizontal axis denotes the mean Thurstone attitude score. Means were calculated within homogeneous Thurstone attitude score groups composed of approximately 30 respondents per group.
substantially lower levels of agreement. The ICCs for the moderately positive items are opposite in appearance from those for moderately negative items, albeit somewhat less folded in this case. Furthermore, the ICCs for the extremely positive items are more or less monotonically increasing with estimated attitude. Taken together, these ICCs suggest that some type of ideal point-response process is operating when participants respond to items such as those in Figure 3 .
Theoretical Differences Between Methods
If disagree-agree responses to attitude statements generally follow from some type of ideal point process, then why has the Likert procedure performed reasonably well in these situations? This question can be answered best by comparing the ICCs for a moderately positive item under both an unfolding model and a cumulative model. This comparison is shown in Figure 4 . The degree of correspondence between theoretical ICCs under both models is considerable for all but the most extremely positive regions of the attitude continuum. For less extreme attitude positions, both models make similar predictions about how individuals will respond to the item. However, the two models make divergent predictions for individuals with the most positive attitudes. The unfolding model suggests that individuals with extremely positive attitudes will begin to agree less with a moderately positive item because the item does not reflect the extremity of their opinion well enough. In contrast, the cumulative model suggests that individuals with extremely positive attitudes will endorse a moderately positive item as much or more than individuals with less positive attitudes. Consequently, the unfolding model predicts that individuals with extreme attitudes will exhibit less agreement than that predicted by the cumulative model. A similar scenario can be constructed to describe how individuals with the most negative attitudes would respond to moderately negative items under both models.
Given the premise of an ideal point-response process, the Likert procedure performs at least reasonably well because neutral items that exhibit the most nonmonotonic ICCs typically are not included on the scale (Andrich, 1996; Edwards & Kenney, 1946; Ferguson, 1941; Roberts, 1995) . Instead, the scale generally is limited to moderately extreme and extreme items that exhibit relatively small amounts of nonmonotonic behavior, if any. The item selection procedures that are used to develop Likert scales help alleviate the most offending neutral items from consideration. Moreover, traditional instructions for developing Likert scale items explicitly suggest that neutral items be avoided (Mueller, 1986) . After these traditional scale construction techniques are applied, the selected scale items generally will exhibit a high degree of monotonicity, yet there often will be some nonmonotonic behavior in the extreme attitude regions, as illustrated in Figure 4 . As we shall see, this nonmonotonic behavior can lead to problems when obtaining measurements with the Likert technique.
Implications of the Theoretical Differences Between Models
The theoretical item response characteristics associated with the unfolding and cumulative models can be quite similar when considering the behavior of moderately extreme items in nonextreme regions of the attitude continuum. However, these models can produce substantially different expectations in more extreme regions of the attitude continuum. These theoretical differences lead to some specific predictions with regard to comparisons of Likert and Thurstone attitude scores derived from disagree-agree responses.
1. Likert and Thurstone scores should be related monotonically to each other in those cases in which individual attitudes are not too extreme relative to the items under study. 2. Likert and Thurstone scores should be related nonmonotonically in situations in which individual attitudes are substantially more extreme than the items in question. 3. When this nonmonotonicity occurs, Likert scores will suggest incorrectly that individuals with the most extreme Thurstone scores actually have more moderate opinions.
In the pages that follow, we use both simulated and real data to provide support for these hypotheses.
A Simulated Example
Method
The responses of 200 simulees were generated to a series of 59 attitude items using the Graded Unfolding Model (Roberts, 1995; Roberts & Laughlin, 1996a , 1996b . This model assumes an ideal point response process and produces ICCs similar to those shown in Figure 1 . Responses were on a 6-point scale on which 1 represented the strongest level of disagreement and 6 represented the strongest level of agreement. Each simulee's "true attitude" was sampled randomly from an N(0,2) distribution. Scale values for the 59 items ranged from -4.35 to +4.35 and divided the true attitude continuum into equally spaced segments of size .15. These person and item parameters were similar to those used in past evaluations of unfolding models. Each simulee's responses to the 59 items were replicated independently 100 times using the same nominal parameters.
On the first replication, responses to the 59 items were subjected to a principal components analysis, and the items with the largest absolute pattern coefficients on the first component were chosen to form an optimal 20-item Likert scale under the constraint that 10 items were from the negative side of the true attitude continuum and 10 items were from the positive side. The negative items were reversed scored, and the Likert attitude estimate for a given simulee was simply the sum of the 20 scored responses. These same 20 items were used to generate Likert scores for each simulee on subsequent replications.
A 20-item Thurstone scale was constructed by choosing items that spanned the latent attitude continuum from -4.05 to +4.05 in equal intervals of .45. (One of the 20 items was arbitrarily located at .15.) Thurstone attitude scores were computed by averaging the true scale values associated with items endorsed by a given simulee. Endorsement was defined as a response of 4 or more.
At the end of each replication, a given simulee had a Likert score and Thurstone score based on the 20 items that were deemed optimal for the method in question. Each simulee's Likert scores were averaged across the 100 replications, and the same was done for the corresponding Thurstone scores. Average Likert and Thurstone scores then were compared to true attitudes. Figure 5 illustrates the pattern coefficients on the first principal component for the 59 items from the first replication. The 10 negative items identified as optimal by the principal components procedure had true scale values within the interval of [-3.00, -1.65]. Similarly, the optimal positive items were located in the [+1.95, +3.30] interval on the attitude continuum. Thus, the selected items were from moderately extreme regions of the attitude continuum, as opposed to the most extreme regions. Consequently, the ICCs associated with the selected items exhibited more folding than did those associated with the most extreme, unselected items. This fact is illustrated in Figure 6 , which contrasts the empirical ICC for the most positive item selected for the Likert scale with that for the most positive item in the initial item pool. The most extreme item from the pool exhibited an essentially monotonic ICC. In contrast, the ICC associated with most positive item selected for the Likert scale exhibited a substantial degree of folding in the extremely positive regions of the attitude continuum. Even with these clearly nonmonotonic items, the Likert scale yielded a Cronbach's alpha of .96, and all corrected item-total correlations were greater than .70. Figure 7 illustrates the relationships found between mean Likert scores, mean Thurstone scores, and true attitudes. The relationship between average Thurstone scores and true attitudes was monotonically increasing throughout the simulated continuum. However, the relationship between mean Likert scores and true attitudes was markedly nonmonotonic. As expected, the nonmonotonicity was confined to those simulees with extreme true attitudes. In those instances, Likert scores consistently suggested more moderate attitude positions when, in fact, the corresponding true attitudes were the most extreme. Figure 8 directly compares the mean Likert and Thurstone estimates. There was a nonmonotonic relationship between the two sets of attitude estimates such that those simulees with the most extreme Thurstone scores had corresponding Likert scores that were indicative of more moderate attitude positions. This gave rise to an elongated S-shaped function relating the two measures.
Results
Selection of Likert items.
Relationships among true attitudes, Likert estimates, and Thurstone estimates.
An Example With Real Data
Method
Graded disagree-agree responses to the 10 items in Figure 3 were obtained from 781 participants. Of theses participants, 750 were undergraduate stu-dents at the University of South Carolina, and 31 were members of special interest groups who were known in advance to be for or against the legal status of abortion. Responses to each item were on a 6-point scale on which 1 = strongly disagree, 2 = disagree, 3 = slightly disagree, 4 = slightly agree, 5 = agree, and 6 = strongly agree.
A series of item analyses were conducted to determine which of the 10 items would be suitable for a Likert scale. The results suggested that the 8 nonneutral items corresponding to the two upper and two lower panels of Figure 3 would suffice. Together, these 8 items produced corrected item-total correlations that ranged from .45 to .75, and the corresponding pattern coeffi- cients from the first principal component ranged from .58 to .83. Cronbach's alpha for the 8-item scale was equal to .87. Thus, these item analysis indexes suggested that the resulting 8-item Likert scale was acceptable for applied attitude research. The ICCs in Figure 3 suggested that all the items would be suitable for a Thurstone attitude scale. However, the resulting Thurstone scale was not optimal in the sense that the items were not spaced equally across the attitude continuum, although they did adequately represent alternative regions of that continuum. To Figure 6 . Empirical item characteristic curves associated with the most extreme (unselected) item from the initial item pool and the most extreme (selected) item from the optimal Likert scale.
Note. Each point on a given curve represents the mean response and mean true attitude of 10 simulees.
compensate for the unequal item spacing, each individual's attitude score was derived by computing the median (as opposed to the mean) of scale values associated with items that the individual endorsed to at least some extent. Figure 9 illustrates the relationship between each individual's Likert and Thurstone scores. The data were smoothed using a cubic spline method 224 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT Figure 7 . The relationship between true attitude and mean Thurstone attitude score (top panel) and true attitude and mean Likert score (bottom panel). (Reinsch, 1967) , and the resulting curve also is shown in the plot. The correlation between Likert and Thurstone scores was .80, and thus, the degree of linear association between the two measures was within the range reported in previous comparison studies (i.e., .60 ≤ r ≤ .95). The data were nonetheless consistent with the pattern expected under an ideal point hypothesis. Namely, the Likert and Thurstone scores were monotonically (if not linearly) related for those individuals with nonextreme Thurstone attitude estimates. However, the relationship between the two sets of estimates became nonmonotonic in the extreme regions of the Thurstone continuum. Specifically, the Likert method suggested that individuals with the most extreme Thurstone attitude scores actually had more moderate opinions relative to the other individuals in the sample. In addition to smoothing the data with a spline function, the mean values of attitude estimates also were calculated in an effort to corroborate the primary trends in the data. Specifically, the data were ranked on the basis of Thurstone estimates and then partitioned into 26 relatively homogenous attitude groups with approximately 30 individuals per group. The means of the Likert and Thurstone estimates were computed within each of these groups. The resulting means are shown in Figure 10 . Again, the pattern predicted from the ideal point hypothesis was evident, although weaker. The relationship between the two estimates was nonmonotonic in the extreme portions of the Thurstone attitude continuum. Moreover, the Likert method suggested that those individuals with the most extreme Thurstone estimates actually had more moderate opinions relative to the other participants in the sample.
Results
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EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT Figure 9 . The relationship between observed Likert and Thurstone scores derived from 781 respondents.
Note. The number of individuals at a given point on the graph is indexed by the symbol associated with that point. The solid curve represents the value predicted by a cubic spline smoothing function applied to the data.
The nature of the nonmonotonic relationship between Likert and Thurstone scores became even more apparent when looking separately at the negatively worded and positively worded items from the scale. The four negatively worded items had a Cronbach's alpha value of .82 and the corrected item-total correlations ranged from .53 to .72. Figure 11 illustrates the relationship between the means of the original Thurstone attitude estimates and the Likert scores derived from the four negatively worded items. (Again, these means were calculated within each of the 26 attitude groups described previously.) The relationship among mean attitude scores is monotonic for all participants except those with the most negative Thurstone attitude estimates. This extreme segment of individuals presumably disagreed with the moderately negative items ("Abortion should be illegal except in cases involving incest or rape," "Abortion is basically immoral except when the woman's physical health is in danger") because they did not match their extreme positions well enough. The statements were, in essence, too moderate for them. Consequently, these individuals obtained relatively low scores on these items. Their item scores were converted to relatively higher scores after reverse scoring negatively worded items, and thus, the Likert scores made individuals from this segment appear as though they possessed more moderate attitudes.
The mean Likert scores associated with the positive items are plotted against the mean Thurstone scores from the original test in Figure 12 . The four positive items had a Cronbach alpha value of .82, and the corrected itemtotal correlations ranged from .58 to .69. In the case of positively worded items, the Likert and Thurstone scores were more or less monotonically related for all individuals except those with the most extremely positive Thurstone attitude estimates. This segment of individuals agreed less with the moderately positive items ("Abortion should be a woman's choice, but 228 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT Figure 11 . The relationship between mean Likert attitude scores derived from the four negatively worded items and mean Thurstone attitude scores.
should never be used simply due to its convenience," "Abortion should generally be legal, but should never be used as a conventional method of birth control") presumably because these items were too moderate for them to wholeheartedly endorse. Consequently, these individuals received lower scores on these items, which led to lower Likert scores.
Discussion
The results of the simulation and the real data examples suggest that the Likert procedure may falter for individuals who hold extreme attitudinal positions when responses result from some type of ideal point process. This is because the Likert procedure is functionally a cumulative model of the response process, and as such, it is not always compatible with responses from an ideal point process. In contrast, the Thurstone procedure is functionally an unfolding model, and thus, it does correspond to the situation in which responses follow from an ideal point process. Due to this correspondence, the Thurstone procedure does not suffer from the degraded validity exhibited with the Likert method when individuals with extreme attitudes are measured. So what is an applied attitude researcher to do? A knee-jerk reaction to these data is to include only the most extreme items on a Likert attitude scale-items that are located in the extreme portions of the attitude continuum and exhibit essentially monotonic characteristic curves. Although this strategy may often work, it suffers from at least two practical drawbacks. First, as shown in the simulation, it sometimes may be difficult to identify the most extreme items with standard item analysis techniques. In these cases, the moderately extreme items with slightly nonmonotonic characteristic curves may appear to be more optimal candidates for the scale as compared to the most extreme items. The degree to which this difficulty is encountered ultimately will depend on a variety of factors, which include the distribution of item locations in relation to the locations of individuals and the discriminability of the items. Second, even if one could identify the most extreme items, it may not always be wise to limit the scale solely to them. If items are too extreme (e.g., "Abortion should be a socially acceptable method of birth control," "Abortionists should be harassed"), then few individuals other than those with the most extreme attitudes would endorse them to any appreciable degree. Consequently, the resulting scale scores could vary too little across the sample and fail to adequately differentiate individuals across much of the attitude continuum.
Another overly simplistic response to these results is to simply ignore them. One might rationalize that the Likert procedure generally performed well in a majority of cases from both examples reported in this article, and it only produced conflicting estimates for a small minority of individuals/simulees studied. However, this rationale also is quite problematic. Individuals with the most extreme attitudes may form a particularly important segment in a given attitude research project. For example, a researcher may want to identify those individuals who like or dislike a given attitude object the most so that such individuals can be compared and contrasted on a variety of potential explanatory variables. Obviously, identification of these individuals could be difficult if the Likert procedure was used to obtain attitude scores. Furthermore, the proportion of persons who are mismeasured with the Likert method will vary from one situation to another and may be more or less than that exhibited in the current examples.
The results do suggest at least two other courses of action for applied researchers. At the very least, the results suggest that more attention should be devoted to the ICCs associated with scale items. This can be done only if scale values are available for each item, which is usually not the case with traditional Likert scales. Assuming that scale values are developed, then ICCs corresponding to a given sample can be constructed, and the scale can be lim-ited to those items that exhibit essentially monotonic behavior. However, examination of the ICCs should not be confined solely to the scale construction process, but instead should be part of the scale application regimen. The degree of monotonicity inherent in the ICCs will be highly dependent on the relative locations of persons and items on the attitude continuum, and the range of person locations can obviously change from sample to sample. Therefore, ICCs should be examined in all applied situations in which the sample in question is large enough to justify the results.
At the very most, these results suggest that attitude researchers should use some type of unfolding model when developing attitude estimates from disagree-agree data. The Thurstone procedure is one example of an unfolding model, but there are many others. For example, a new class of item response models recently has been developed to unfold responses from a disagree-agree scale. Table 1 classifies several of these models according to whether they assume a particular parametric form for the item response process (i.e., parametric versus nonparametric models) and whether they operate with binary or graded disagree-agree responses. Although some of the models listed in Table 1 require large amounts of data (i.e., samples of 750 participants or more), not all of them do. For example, when responses fit the Graded Unfolding Model, then as few as 100 participants responding to a set of 15 to 20 graded response items can be used to develop accurate estimates of model parameters (Roberts, 1995; Roberts & Laughlin, 1996a , 1996b . Moreover, if item scale values are published, then attitude estimates can be obtained from these models on an individual basis. Thus, the models may be quite useful for applied attitude researchers. This article has illustrated a particular problem with the Likert method, but we must emphasize that the problem has been demonstrated only in situations in which responses presumably follow from some type of ideal point process. Although disagree-agree responses generally appear consistent with an ideal point process, other response scales need not be. For example, there is no evidence to suggest that frequency responses (e.g., "How often have you picketed a Planned Parenthood clinic?" 1 = never, 2 = once, 3 = two to five times, 4 = more than five times) would follow from an ideal point process. In fact, such responses seem intuitively consistent with a dominance process and thus should be compatible with cumulative models in general and the Likert method in particular.
